Rational Design and Characterization of a Nanosuspension for Intraoral Administration Considering Physiological Conditions.
The oral cavity displays an attractive route in drug administration that is not associated with gastric transit and hepatic first-pass metabolism. However, limiting factors for an efficient transit of drugs through the oral mucosa are poor water solubility and permeability. Hence, various strategies exist to enhance solubility. Specifically, nanotechnology has attracted much research interest in the past decade. This study aimed at developing a stable nanosuspension of the model compound phenytoin via wet media milling. The nanosuspensions were carefully characterized regarding hydrodynamic particle sizes, crystallinity, and dissolution characteristics under nonphysiological or physiological (salivary) conditions. The permeability of bulk phenytoin and nanophenytoin through a buccal in vitro and ex vivo model was investigated, and the apparent permeability coefficients were determined. Moreover, cytotoxicity studies were conducted. The addition of Tween 80 as stabilizer resulted in a stable crystalline nanosuspension (330 nm). The solubility characteristics significantly increased under salivary conditions, which further impacted the permeability, as the steady state appearance rate of nanosized phenytoin was 1.4-fold higher. Cytotoxicity studies demonstrated that bulk-/nano-phenytoin exhibited no harmful effects. It can be concluded that the salivary environment (i.e., ionic strength, pH) strongly impacts the solubility and consequently the permeability of crystalline nanosuspensions across the buccal mucosa.